ABSTRACT. The chemical structure of 99mTc-GSH has been estabilished using the 99Tc isotope.
INTRODUCTION
During the recent years increasing fundamental research about the structure of Tc radiopharmaceuticals has been done using the long-lived 99Tc isotope (tl/2 2,13.105 yr). When using 99Tc, one must bear in mind that the complex formations of 99Tc and 99mTc may be different, resulting from the different concentration ranges used for the two isotopes(I,2) Several investigators (3) (4) (5) (6) (7) have used 99mTc-labeled sulfhydryl containing aminoacids, carbonic acids and heterocyclic compounds as a new approach in radiopharmaceutical design. It was demonstrated that small molecular weight complexes of 99mTc with fast renal clearance or biliary excretion and no significant uptake by any other organs showed sufficient accumulation in tumors for early scintigraphic visualization (8) (9) (10) . The renal route of excretion is an advantage over the biliary one, especially for the identification of abdominal lesions (9, 11 Infrared spectra of the Tc-GSH complex were recorded from 600-4000 cm-1. Spectra were performed on solid samples prepared as KBr pellets.
An analytical study of the 99mTc-GSH complex was determined by gradient HPLC (C-18 reversed phase uptisphere 5tJm UP50DB-25K, Interchim) using a flow rate of ml/mn equiped with a UV-Vis detector and gamma-counting system (Nal crystal coupled to two channel analysers and integrated by an Ezchrom software program (Merck). The complex (201) was eluted from the HPLC column with a gradient medium of (A) 0,05M phosphate buffer pH 7 and (B) 30% ethanol in (A). The in vivo distribution studies were performed in male sprague dawley rats (150-200g) by injecting into the femoral vein 100 ml of 99mTc-GSH. Five rats were studied for each data point. The rats were killed and dissected at lh, 6h postinjection. All the organs were removed, samples of blood and urine were also obtained. The organ samples were weighted and counted in a gammacounter Wallac, LKB1261 )).
RESULTS
The Tc-GSH complex displayed a negative charge on paper electrophoresis. Instant thin layer chromatography analysis results are summarized in table I. In general, free pertechnetate moved to the solvent front whereas reduced 99mTc and bound 99mTc-R (R-Tc) remained at the spot of origin in the butanone solvent. In the saline solvent, reduced 99mTc stayed at the origin whereas the free pertechnetate and R-Tc moved with the solvent front. The labeling yield of 99mTc-GSH detected by paper and thin layer chromatography was over 95%.The UV visible spectra of Tc-GSH complex showed an absorbance band at 385 nm ( fig.l) . Glutathione alone and glutathione-Sn did not absorb at 385 nm. The 99Tc-GSH complex was stable for more one week at room temperature.
The stoechiometry for the reaction of Tc with glutathione determined at partial molar ratios at different glutathione concentrations (Sn/Tc/GSH 1/1/X, X 0-10) indicated the existence of two GSH coordinated with one Tc ion ( fig. 2 ). The NMR spectrum of the GSH and the Tc-GSH complex demonstrated the disappearance of fine structure of the signal (fig. 3 ). The proton signal (table II) 4 ).
HPLC radiochromatograms of the 99mTc-GSH complex exhibit a single peak with a retention time of 12 rnin, the retention time of free 99mTcO4" being equal to 6 min.
The radiochromatogram of the 99mTc-GSH obtained by analysis on the biogel P2 column demonstrated that all the radioactivity was present in a single peak with an elution volume of 16 ml.
Analysis of free 99mTcO 4" showed a single peak with an elution volume equal to 26 ml, (fig.5 ).
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The blood clearance of 99mTc-GSH complex in rats is shown on (fig. 6 ). Glutathione GSH could fulfill the fonction of a reducing agent and of a ligand for 99mTcO4".
The complexation rate seems to be higher than the reduction, since no ligand free Tc(V) compound was formed. The reduction rate diminished by decreasing the concentration of the GSH, which offers the possibility of determining the oxydation state in the complex by Sn(ll) titration (20, 21) Some properties of the 99mTc-GSH complex have already been reported (18) . A highly watersoluble complex with a negative charge was formed. Blood clearance studies indicated a fast decline of radioactivity during the first hour after administration.
According to Despopoulos theory (19) , an agent could be secreted through the renal tubles if it possesses anionic properties and bonding capability wich are expressed through the -CO-NH-(CH2)-COOH sequence.The biodistribution of the anion 99mTc-GSH complex with the carbonyl amide sequence showed that the target organ was the kidney with a fast elimination by filtration.
Glutathione plays a critical role in the detoxification reactions by reducing H202 (15, 24) . There is increased demand for GSH in the injured and cancerous cells (23) (24) (25) (26) and possible retention.
Although the thiol group responsible for such detoxification reactions was utilized for 99mTc binding in the 99mTc-GSH complex (27, 28) . GSH might be still be biologically active. 99mTc-GSH complex is a small molecule which diffuses back from inflammatory and cancerous lesions into the blood very easily (6, 9, 17) .This intracellular concentration might be due to the transfer of 99mTc to another ligand inside the cell allowing concentration. (29, 30) .
